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(54) SURFACE TREATMENT METHOD OF STEEL PIPE COUPLING MADE OF HIGH 
CHROMIUM ALLOY STEEL HAVING EXCELLENT ANTI-GALLING PROPERTY 

(57)Abstract: 

PURPOSE: To improve the antiseizure property at the 
time of fastening and loosening, by applying a solid 
lubricant or the like, as well as providing a nitrided 
layer, an iron plated layer, and a manganese 
phosphate system formation treatment covering layer, 
on a screw and a metal seal which consist of a high 
Cr alloy steel. 

CONSTITUTION: A coupling member 1 and a steel 
pipe tip coupling 2 are connected through a screw 3 
and a metal seal 4 forming the coupling parts 
respectively. In this case, to the screw 3 and the 
metal seal 4 which consist of an alloy steel having 
10wt.% or more of Cr inclusion amount, a nitrided 
layer with the thickness 1 to 20 jl m, an iron plated 
layer with the thickness 0.5 to 1 5 i± m, and a 
manganese phosphate system formation treatment 
covering layer with the thickness 5 to 25 fl m are 
provided respectively. And a solid lubricant including 
molybdenum disulfide powder, an epoxyresin, and a 

like, and consisting of the composition ratio (wt. ratio): 0.5. (the inclusion amount of 
molybdenum disulfide powder)/(the inclusion amount of epoxyresin or the like). 3.0 is coated 
thereover. Furthermore, a heat treatment is applied, and a three-layer coating layer which 
consists of a solid lubricant coating layer with the thickness 10 to 45 p. m is provided. 
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w t -tz> mftmm&mmfcj&f&& t * bjxz*?gw \zts *» e>* « tmh t mm-? ^x^iki&wmeimmte 

^-tiiu garage— df^^Ma<z3**fe4>5v>tt*fe|:i-o 30 £vz.ftb8tmm&frvxmm&.ftt>mzBi.m&mbffl 

v>-c»*, wcajesitsto?-eH:*<, H*wn»»nc:ffi mmi\zmtox&nz®{mm&mmt>>L>ti:z>=.m&m 

mznziimffimms<4^y-<D&mzttfci,xtomM. m&Mtf.tsixzitib, z.tib*BemmmBXMmz*9 

*D$tffi&l 5 0*C~3 OOt, »SL<lil8 0<C~2 £>5 Wi* * * ;Vi/—;\,U\Z =" >v< ? V y — 

7 o c coiafS«5iaT-*D^'<-dfv^*Q ; a^$^5„ tt x&m5\,x*>-9T v?. •fu—trv h/>mt>tiz 

j;i/h»ih»siw&*^, *o^— *^?9Bm0>mz& 40 t, fe^vMiS^f-^^^^ K^y 

ri f>^ , ' s . [oo3 2] *fc, frftwnii&mte, m# < e<Dm&izm 

[oo2 9] z,n<b<Djjmz£<o^ i^c r^mmA^hti ^bin,zm.^u&. ^ttttfb&mn&mizm&ztLit. 

%&®mmzT&f&zfrz®m&ttBLmm<oBi.mm-Z}&\ tecnh^<Dmmz&&£titzTr-/<uftfi>tbtez>K'>' 
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[0 0 3 3] 

Htm) 1 0%«±<OC r 5:tWt5C r^m £ h 

bi>m*>mvm?ivz4kftT\zj3\^x. ^.m^mtmm 
9 ^m±<ommz ± 5 ^sb *j «t o 5 ^ z.n<r> m$ ## 

[0 0 3 41 

[nmM] & 1 ^tix^ix<Dm.^^-rc 1 1 o 

$h %H 1 i^-r# s'^yy/ (it^AtiO 1 <t 
(flitfft*iM&5$B) trover. -tii-en©*!^ 

#S:1$/£-r3:teCg|$3:»o.fcLM 9 A"-* 9^i^~juU4 

S 1 



10 



20 



#B§¥8 - 1 0 5 5 8 2 
14 

1 irfv 2 -tfr/c, &\,*X\ »«>#lt«fc ± 0 . 

KSI*#irjEc;c-c^f*ro h^t^-^Ty/U IS) 
2W*y/!) V^l fc£tft°>2 0^*v^tua;teCg|$ 
3 / ^ 9fr-* 9s\">—;uU4 fwii5D5BESr^#LooS 

l&&X}Vls2**—9Ty7'bT&<r>jsmz.mxZ-<£7 
U-9T<? hVtc 0 7ls-9T<> hV1t&\^ 
v^l, t"^2^iaDgi53*5j;u:^^yu-p<^/u^— 

ttfcfl- J: t» R— — T y ^SrfTofc. 

;45M4t5S-e^-^77 7' < ^w— try v*m*)m 

U 5@£T'p3£U ffMBSrfTofc. fc*5, y — 

9Ty-7, zf\<—9T*7Y\z.U\,X\L iJv^')^9\c 
*fb-Cf ^£l~3 r pmO?a*T?HHE*-ar-ClWaSlt* 
trfrofc. 

[00 3 5] 

[«1] 





c 
CO 


Si 
CD 


Mn 

CD 


P 

00 


S 

00 


Cu 

CD 


Cr 
(50 


Ni 
CD 


Mo 

CD 


Ti 

00 


Al 

00 


N 

00 


IS 


a 19 


0.36 


0.44 


0.012 


0.004 


0.02 


1293 


0.13 


0.01 


Trace 


0.024 


0.027 




0.05 


0.83 


0.13 


0.018 


0.002 


0.03 


16.14 


0.08 


0.02 


0.003 


0.124 


0.011 


its* 


0.02 


0.45 


0.28 


0.008 


0.006 


0.01 


25.18 


7.52 


2.80 


0.05 


0.028 


0.017 



[0036] mmm 1 

fSmSSlffi'&s (2 0%Na CN- 1 5%KCN- 1 7. 
5%NaCNO-17. 5%KCNO - 1 0%Na t C 

0 3 -2 0%K t C0 3 ) *»fe*6t»W|[»"f-C, 4 5 

Jft*PUfc 0 *»t*fta*tS:»«IWJ!BbT, 5%H* SO 

4 **ra+-e*a* 5^»», o. 8 g /i 
«tssa-c2^BB<^fl(rjaasrtToT^e>. (8. 7 g /i 

Mn l, -0. 2g/l Ni l *-0. 6g/l Fe l *-32. 
3g/l PO^- -5. 7g/l NO, * -0. 6g/l 50 



x % 9 or. 1 o&m<D&m\z£9M&^^tf>'mk& 

/ { (*pi#:JHPS4, 2 O 0<D=*#*isffim) 
<Ott&) =1.3 (fifiJfc) 

2 O^Kco^-<-^>^MaSrl£b-C, BJHNffil&lR 
^ 1 £ b° >- 2 (Dfci CgB 3 # b I/ld ^ ^ yuffl 4 K-t 
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&mm i 3 fi m&xxfmftmm&fi&m i 6. sum^b 

1 te&rj\?^2<Diz\^m btfj^i/— /UgiUKAP I 
BU15A2 Sect 2ffi^c7?3 >^r> ;/ K^y — * 
£^F>U /— /Uffi4Kl3, 00 0 kg/cm* coffiffi 

T & Vcom*)^^* hSrffo/Co fg^;* h<7) 1 0@B 

Cfc 0 10 
[0 0 3 7] JfcfifcfiBJ 1 

yuffi4(a*SBft*ffi£«:3 5 /i raCllL 
/Co K«La«, *ifeU 0. 8g/lco (^^v^u^T 
K-fpyygy^) **F«i««:fTV\ (8. 7g/l 
Mn lf -0. 2g/l Ni lt -0. 6g/lFe**-32. 
3g/l PO/" -5. 7g/l NOj " -0. 6g/l 
F" ) »*B^b*5JTO^V^^*ft^tea»Srfflv%T 20 

9 or, i o^B^iaasriisurtfcRWtbfc. 

[0 0 3 8] HJ£#»J 2 

i&&&mm*m)<^xBLm&m\ a o%hno 3 

+ 1%HF) 30#« s 
^ (2 50g/lFeSO 4 • 7H t 0-42g/l 30 
Fed, • 4H t O-20g/l NH, C 1) 
^i^o#S^ffll^ifiMl 0A/dm l "C6 0 

*«g&B:*>K: (9. 5g/lMn lf -0. 15g/l Ni l * 
-1. 0g/l Fe**-36g/l P0 4 J ' -6. 1 g/1 N 
O, ' -0. 3 g/1 F" ) *»^fe4«jWfc-r^<f^3R 

4bj*4&a?s«:/fl^-c\ 9 5t, i o^ra^«ta^±5« 

{ 2 . 8 mcozL^t^e y /ryR*) 

*} =1. 8 (fiftJt) 

>f 1 (Ota 3 ft <b tffcl ^ * A> ^SB 4 fc-tn-Ptttt 
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Ki/y — *S:&*frU vugB 4 K 4 , 000 kg 

xb<Dl l[e]B yuS$tf>#5### £ 

ifSB^Lft^ofctf^ 1 2[h]@<7)x^ Mrcte^Tj&^tt 

[00 3 9] tfcR0iJ 2 

1 Srlltfi0U2 ^Str^aSrtTofc^, "Ir|— 
1. 5 ym^ftc^t 1 8 timCDtmt-? 

JB»jWSr»*U 2 0 0tt*3 0^jD«H<-*y^ 
[0 0 4 0] 

mum b st/b v ^Tf^jsjc bfcrts 7 -< s/^yy^ 

y h OBH^gtf 10 0, JE^J 5kgf/cm\ 60 
SO KiSflM&S^ (2 5%Na CN- 1 0%KCN 
-25%NaCNO-10%KCNO~20%Na l C 

o 3 -10%^ cos ) mmMt&m*x\ 5 7ot, 
so, **«s*t?^^ja, io»h©*$, 7ki*«, 

0. 5g/10 (7y#y3n/f K-tfn y vggy— 

^) »w&a^B&fflv^TSaT2 og>raoatr«iss:(To 

T^^,* (8g/lMn lf -0. 3g/lNi lf -0. 2g/ 
1 F e 4 * — 2 9 . 5 g/1 PCV" -5. 4g/l NO s " 

-o. 3 g/1 F" ) W^45»»vy#^« 
a«££:/BV^ 8 5t, 1 3»BB04aa^il>»|ft^v 

3. 0 m m(OZifi<t^ I) y»* t i 2 0 , 

tti) / ( ff^t2o, oooc^/jfyr^K-r 

^ K«JB) (D^mm) =0. 8 (fiitfc) 
Oj^Jt^«j«Six5H*»»»iSr»*U 2 5 OtT 
3 o^ffloM-<-^y^i$:jfttt N gftim 
«S:K*tfc. -Tft^*>, *«W^«a^J:9*iy^y^ 
^ 1 <Dta CgB 3 ft h ^ ^ /uU 4 ^-^rti^n^ 

«ii 1 0 /x m, m&^^x^mki&wmBLmm 1 2 

Mm^±VH(«H?&AJeJBl 5 //m^bft5=/i&)BJB 

V K^y— ^SrfifliL, yugfS4K4, 00 0 kg/ 
c m 1 <7)Sn/E^{i-^boo, «?»|c»Lty-^7y 
7\ yu-^r» hoJUOigLT 1 ^ KSrtTofco 1^^^ 



17 

h<0 1 3®&$.X*i*m$tt% t Ayl/^M^^i: 

[0 0 4 1 ] Jfci£#j3 
^^HBS:fflV^Tf^J*L/crt^7^>^CD^^^y is? 

@3. O/imCQ-^k^y y-r^*&*^5pi§^S2 

o, o o o<d#v r ^ k-t^ h*ffin%*3im&ftt tt§ io 

{ (¥*$*H^3. 0 /im(D-6!t^y y^^*) CO 
^ KWJIB) <O^Tfi;} = 4 . O (SfiJt) 

b, /UgB4^4, 000kg/cm l (OffijEE^tt^ 
boo, *g#gStr*tbT;* — *Tj/7\ /u-^T^h 20 
^HkDigbT 1 ^ hSr^ofco ^r<o*£*, BftcfI»&JBIJf 
<^Sfl8l^*b<. i^lP^b^^ h 5[h]@co^^ hfcjsv* 

[0 0 4 2] 

1 Sr7K^fljMB»JS:fflv^TJB4J!gS:fi 1 V\ (l 0%HNO, 

+ i%hf) m7kmm\z£ymux4 5&<omfoik, 

(3 30g/lFeSa -7H, O-lOg/INi 
Cl t • 6H t O-10g/lCoCl t • 6Hi O- 

2 0g/lNH < CI) ^^o#^^T-7. 5A/dm 30 
1 - 1 3 0S>BBO«##lSK: i <9 , Fe-l%Ni-l 
%Co*-&A*o#/BSrKJtfco 10% 
Ht SO, »t±5l0^IW6, *2fe£firoT, B:^ 
I: (8g/lMn lt -0. 3g/lNi lf -0. 7g/l F e 
lt -29. 5g/l PO< 5 - -5. 4g/l NO 3 ' -0. 

5g/l F" ) ^^fc^SjRft^v^^jfc^ftiatffS: 
fflv^, 9 2t:, 1 5#|lfl<0«yBK:J; 

m<0 ZlfiiEfl^e y ^r^t^^fl 8, 0 0 0<O 
>Kyr^ K^S K»»«r±»*#£ br^T*-* £ £ 40 

{ 3. 5^m^lfejjyfyte) CO 

*a ^Tft} / { 1 8, 000 OTf? y T ^ 

S KflMB) co^fffl;} =1.8 (fifijfc) 

oiaj««:-e«fi!j$n«H*«»aS:Jfc*b, 2 6 o^r- 

SSr^ttfco -T#fc>*>, &ftWV>1&m\z£V$ y^l) is 
if 1 CO;fet Dgfl 3 # b y< ^ /Ugtf 4 {Z^ttl^eth F 

e-l%Ni-H4Co^4«)of|2. 5/xm, « 
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bijii 2 »mfrb%:zE.mBimm&wffi&\zMt£itvft 

b, yua54tr4, 000kg/cm l <OffiJ££ft-^ 
boo, m^WzttlrX*— *Ty?\ 
tOi^tJjgbT 1 ^ hSrfirofco ffc^r* h<Dl 2 0B£-ett 
tt###i:AS/u©384S:afeC4**ofcd^ 1 3ln]@<o 

[0 0 4 3] Jt6!^j4 
ttKIHBS:ffl^T^bfc^7-f ^(DXyJV 
lKttbT, HU6M3 iW-*ftlcJ: 9 *a C« 3 *3 J: 15 
^^jUi^—/UU4\ZF e- 1%N i -l%CoS^46 

/imSrRltfco #C^"C\ 3. 5^m<0-ffi£ft: 

^e^r^^^ilS, 000O*y75K 
>f S K«HR«:^KjAd & tt4tt5 1 1 fete, 
{ (¥^WS3. 5 ju mco-sfrft;^ y y^v^*) co 
^t)/( ffWin, oooo*yr$M 

S K»/») =0. 2 (fiSJfc) 

^ilfi^ltT*j«$n5Hfta|»*IS:»*b. 2 5 0tt 
3 O^M^in^— *^^«iaSrl6bT, J¥£ 1 2 /zm 

<Dm&mi%&mm&mj&itL.it>Xs tt&mt\stz 0 watt 

U /u«U Id 4 , OOOkg/cm* (OB5JBESr^f# 
boo, Sg^SBKttbT;* — #T yzf, y\s—?T$b 

(o^t?3gb^^ h^ofc 0 ^<o*s*, mimmBzmm 

7[Hl@<0^^ hfcjSl^T, ^#^#ir Ayl/^4^f 
b<, ffttWRttffLfc, 

[0044] mmm 5 

A SrJB bfcrt^ 7 -Y >-^<o^7 y/yy^ 

(&^-@# 10 0. JEy^ 5kgf/cra l , 9 Ofp) \Z 
<t5W^S^, (2 5%Na CN- 1 0%KCN- 2 0 
%Na CNO- 1 5%KCNO-2 0%Na t CO s - 
10%K, CO, ) 3R«MttBS*-e, 5 8 0^, 155) 
M^DSKi^tfflfaSrJfib, *>f^<^*Tflfraibfc. K 

mk&mtt&7k%mm\zj:z>m%, io%h, so. 
**tt4>'e^*a. 5#co^«fe, o. 5 g /i 

co (f^y^nYK-t'Dyygy^) ^W^a^tc 
J:5Sa-e2»|IOo»»lI8S:ffot*^, (9. 0 
g/1 Mn**-0. 2g/l Ni^-0. 6g/l Fe tf -3 
3. 5g/l PO/" -5. 7g/l NO s" -0. 6g/l 

f~ ) ^w^&ftawsk^v^^^brtftajssrfflv^ ' 

T, 9 OX:, 1 O^ffl^a^J: OPR-^tf^Kfltfft 
tea&IRJBSrKJt^io i^^-e, *s/yyy/lSrl75 

m<D~mt*l) T'T^B^t 2 0, 0 0 0CO 

^yr^ hV^ KMABSr^S^irbT^i-'Stirt 

{ (sp*s*a^-S3. o /i mcoz:^^ y yfVte) co 
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^rfi) / { (?^*2o, oooco^yr^ K-r 

S Kffiflg) co^*ft) =1.0 (fifiit) 

^ 1 <D:ta C«B 3 * S> tffc / * /us/— /u» 4 lc -tax-eftS 

ttiii i. 5^itk WBfe^^/^i/^bjftteaAiK* 

13. 5/ira*5j:r;iftiMI18. 

^ * /u >— /uffl 4 K a >s< r> > K ^ V - * SrJMJ ^ 
*#TT\ >— /USB4^3, 5 00 kg/cm l (Dl)E 

5iSUTofc&*tt, 5/— /uffl(D«5#f+#., AS/UO« 
£as»££C*a>ofcrt^ 1 IIhIS^^^ hKJSV^T* 

[0 04 5] it««y 5 
^Kffl A Srffi V > tfcrtS 7 >f ls?-<Oj3yZf}) is? 

1 S:**/KJIBffllS:fflV^TJBi«gSrm\ ^y y h:/^* h 20 
Srfflv^T^ s/^y l <DteCM 3 *5 ^/u>— jv 
SB4<OSffi**a$S:2 0/xm^8S«Ebfc o #V*-e, 1 

7 5tTl S^M^HRtfnHRSrffofcft, £tt0j4£nitil 
<0*ifcfc:J:9J5£ l 8. 5/im^@MMi« 
■frbft-C, JfctfcWirLfc. HSS01J4^^ 

4tr3, 5 0 0 kg/cm l offiJESrft^ loo, 
[004 6] Hffiffll 6 

lSr7k^l^^Jg^JS:fflV^TJKJg$:^7l^, (1 0%HNO } 
+ 1%HF) 9R**»EK:J:9SH&, 6 0^|g%t. 

(3 00g/lFeSO 4 '7HiO-35g/lNi 
CI, • 6H t O-30g/lH 5 BO s ) 
^o#»Srffll^lMgl5A/dm l T'8 2. 5 

&m<omM&m\zx n i ^fi3. 5%^Fe-N 
o 4 ts-esisL 3S>ogafe, *ft« v h*>k (8. 7 g / 

1 Mn^-O. 2g/l Ni ll -0. 6g/l Fe l, -3 
2. 3g/l PCV' -5. 7g/l NO »■ -0. 5g/l 

f- ) »ts^b*a»ift^^>'»^«ia»Srfflv^ 
9 5t, 1 o^n<omm\zx9m^^^f>mitm 

^ti6, 0 o o<D7$}) r s K-r s h*ffim&±m&&i: 
[ { (?*sa : FS4. 0 » mwzsft^ y 50 



) 4#fJH¥8 - 1 0 5 5 8 2 
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60 7 5 fifi% <fc 1.0m mOIffift^ y y 

/( (¥Wii6, oooo^y 
KWJIB) - 1 . 1 (fifiit) 

2 s^ra^Apjia^— ^^^asrifiLx. h*mph#a/r 

# 1 Oia CSU 3 */u$/— /u*B4 M^ft^ttF 

e-Ni*^»o$i3. 0/im, fi$K^V#>*ft 

f&t&m&mm 1 5 n m:fcj;tf@#jH*&j£jBIJi 1 6 m 

IrHRK. aw^vK^y-^SritU 5/ — /UpB4 
4, OOOkg/cm 1 OBBJES:W# boo. «I^SB^ 

S:tTo/c 0 h<Dl 3@S*"Cli«g^##i: Ai/U 

£ A > uasa>ft 5 dfe C^c 0 

[00 4 7] Jttfcfll 6 

ll^Ut, H160J4 9jtaDSB3*5<fctf 
p< ^/Ui/— h«FP4^F e -3. 5%Ni^*o#f 
3. 0/imSrRlt>t o ^V>T% JgJSfllJ 6 t 

M6i:|^#ic=rv/^^K^y-^$:^U, $/— /MS 
4^4, OOOkg/cm 1 (Dffi/E^ft-^boo. 

[0048] HJfiM 7 

^«HASrfflv^x^bfcrt^7>f yf^y/y 
1 Sr**«JIB»lS:fflV^TttJIBSrm\ 1 0%HC i *^ 
5 0^3 0»<Difcj*S:fifo*:«. (1 5%N 
a CN- 2 0%KCN- 1 5%Na CNO- 1 0%KC 

NO-2 0%Na t C0 3 -10%K, C 0 3 ) 

5 9 or, i o&moMm&ktem&i&i,. 

±5«UB, 5%H» SO, **«*"C«>*a, 

ft, TkftSL H*>Jd (9. 5g/lMn lt -0. 1 5g/l 

Ni^-0. 4g/l Fe^-36g/l P0 4 9 " -6. 1 

g /i no 3 " -o. 3 g /i F- ) zkmfrbtezmm-r^ 
i^y^fy|9*^^gi. o M m(7)Cu8* 

*5±WlQ^fi2 0, 0 0 0<D7$V K-f ^ h~mm 
C { (¥i$*SHH£4. 3 /i mWItt^ y ^«»*) 
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2 9li%A^*5H^*) W^rS] / { 
^120, 0O0^y75K^?KW O^Wfi} 

= 1.0 (aftit) 

#*J4 lfift%) 

Oijfl^lfcT-ffi^^nSSWI^J^^b, 2 7 0tf 
tz a -fftfr*,, X&WiDfiQtmizX v^i <oia 

esc 3 4 bmz * fj^s-jvu 4 ir-tn-en»t»aji io 

7 . 5 m m. V^VjRfl^aaAffllfl 1 6 p. m*3 

J:VB(HI}tAKJI 15^ mri»P>ft53i&BIB£rf?« 

— *5:^frU /ugS4tC4, OOOkg/cm' W 

—VTV, h<nm , 9MVy L X h<HTofc 0 fex* h£ 1 5 

[004 9] Jfctfcfll 7 
^f*fBA&ffl^Tffr£Lfcrt^7^:/^W;&^:/y V;/ 20 

lKttb-c, sfcttmiH— #ifci::.fc9iaC8i$3i:y* 

/V'y—jvU 4 Kg-fcAttgJi 7 . 5 v ra SriSttfc,, » 
*£^ftJU ^g|5 4tC4, OOOkg/cm 1 COffi 

[00 5 0] 8 

{fcf*$iB £fli^-C{fr£bfcf*J&7^ l/=f-<D-)3 yzf\) 
1 Sr*3WiiUB3WS:fflv^-C«UBS:ffv\ (l 0%HNO S 

+ 1 %hf) ikifmm^i. «9^?aT'6 o#<7?$?ife. 

(2 50 g/IFeSO, -7H, 0-42g/l 
FeCI, -4H, O-20g/l NH, C 1 ) 
W®Mi6o#?SSrffl^Tm»{t^a8 A/dm 1 T-5 0# 

^MU%\Z^ (9. 5g/l Mn"-0. 15g/l Ni" 40 
-0. 4g/l Fe"-3 6g/l PO, 1 " -6. 1 g/1 N 
O -0. 3 g/1 F" ) I^b'i^Mvy^yl 

it&t&mm&m^x, 90U i 5#m(Dmm\z x<om 

L»yt. &^t-, Ay^yy^iSrisotfi 5^11 
^fSfcAnSfc-HTofcSL ^p*9*iT-S4. 3 n m(oz.mt* 

y7'fy»*i¥ii§lS^S2. 5 W raOCut&**Jia< 
^pfc&^ftl 8, 0 0 0<£># y TS 5 KWflg^aES 

C { (¥i*;fe^S4 . 3 ^ m<D-mt*>J 50 
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2 0it%*b*SiE^*) / { 

g> =1. o mat) 

**J2 5fifi%) 

«)|a^«:t?«rii*n5H(*til«HWSr»*U 2 7 otf 
2 O^^Dffft^SSrJSbT, H#H3ra&J®SS:82«*' 

CoP 3 ft ^/u->-/ug64 K-tJi-eiiiSlc&o #Ji 

i y m, mm^>%^mtj&tmBLmm 20 p. m^xu 
mwrnttscmm 2 5 » mA^^^E-m^mm^wmu^ 

X$\?l/ 2<Dte CgR 3 t * J/Ui'- /Ugf5 4 K a >v< ^yK 
— *£^}JLftl^:#T\ v— /Ug|54K4, 0 00 
kg/cm 1 ©IffJ:#^Loo, ^SPJr^UT^ — 

[005 1] tt^J 8 
tti^fHB^:fflV^T^bfcl*^m7-l' V^0^7 s//y 
l K*f tT> JlJfe«aj 8 t m-<oJjm\z ± t> ia C£B 3 t t< 
^^->— y^4(c^«6o^® 1 ^ mSr|S;itfc 0 &l^T% 

m\z£ K>W $ 2 5 0 mtf>@#mra&J^S£^&-tf:b«> 

^^>-K:/y-^.Sr^-r^wi:ft<, ->-- /i^B4fc 
4, 000kg/cm l rolffmtoo, 
35tl/T/ — ?7y7, /u-^T t7 hWi^tJjgL^^ h 

AlfiiroSfi, fJit^^-fttJ^cSiirttr, 
tAi'KD^fK, ffMB*»Sr«fWrbfc. 
[005 2] 9 
^t*fHB=£rfflv^Tffr&Lfcl*jS7-f V^w* y7°y 
1 Sr^JflftflBSrm\ ( 1 0%HNO, + 1 %HF) m 

fci&mzxymux-e ot)><Dmm. zk*«, (3 3 o g 

/IFeSO, •7H»0-12g/lCoCl t *6 
H, 0-15g/lH, BO, ) ^feo^m^T'SsftS; 

S20A/dm' . Aofm<r>mmnm\zx^) , f e - 

i. 2%co^^at>of:®?r^:itfc <> ^>:v^r^ *j5fe, 

5%H,SO, ^lr<t5 1 O^OSSflc, zk«c^rffoX. 
igao. 3g/l<7? (vy^yno^ K-fnyySy 

(9. 5g/l Mn"-0. 15g/l Ni"-0. 9g/l 
Fe"-36g/l PO/- -6. 1 g/1 NO -1. 
0g/l F" ) *m^bft-5^g?-W^y^-ft^toSmSr 

ffl^t, 9 0^ 12. s'Afflnf&mizj: vrnm-T^tf 
Sri 6 0^-02 o^m^mminoft^. w-mtn+m 
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3. 5 »m<D-mt*>J y^r^&Jfc. 0. 8 

/iiniOCu©*, ¥^6^15. 0 u m(DZ nfflZHSX 
1 8, 000 <D# !)75 K^T 5 KJ$t/ig££ 

C { 3 . 5 m m<D -flMfc* y ^ 

©7 6ll%t (¥*&&^0. 8^m©Cu»*) <D 
\2mm%£ 5. OjmCZnte) 05 1 

11 8, 000O#!)75M5 MttjR) = 

1. 2 (fifi*t) 10 

»t;Cu»3feftl5. 8fifi%, Zn«&*i^J15. 8 

«>ttj«J*:-e«^**t5H#««HHSr»*b, 2 5 Otf 

jt„ *&m<Dtim\z£ v**,yv >syi<n)i 

ZUZttbmz.* # jV's—frU4\z*:1n?*lF e - 1. 
2%Co^|2. 0 M nu p^v^^-fk^Aas 

Mil 0/im*3iV@{t1Pi»^jeJi2 1 umfahftZ 

Em&.mm&nmmz.i&f&itvibiz,, nmmi tmmn 20 

-^SB 4 fciMJ U A^B 4^4, OOOkg/cm' 
cOffijESrft-'j-Loo, ^SBtrMLT^-^T-yT', ^ 

5(sl^i9iIbtfofc*S*tt, Ji>-n<om$ttZ. 

[00 5 31 it&M 9 
iftf^Bfc/B^Tffr&Lfcrt^^^ro^^y ^ 

mmz^ (150g/lFeSO ( - 7 H t O- 100 30 
g/lCoCl, • 6H, O-2 0g/lH, BO, ) 
^*o#^<t>-t?mSSt^fe2 0 A/dm 1 . 4 0#BW« 
MrnmiZi. Fe-15%CoSMfto^Mglt 

fc„ HJSM9 tlH)-^D^{c: < tsp^•v>-^>- 

HSU JfctfcW£ L/C -hlBfcySfcJ: 5, Jfc« 

tt<OtzZU3 */U->— yug|5 4lC|i x Fe-l 5%C 
o«-&Mo^!2 0j 1 m 1 *J$— . *tf(>t4^SJx 
tzMm-? y*>S«l^^W3 iVHlt« 9 t IB)— 
ffi^T*1S^;$^5ff $ 2 1 /i m<0|l#«tt&jRje;ftS&jft 40 
Sitfc. KJtgi«-Srl|jigCT9 iH«|:=y/^yK^!l 
-*&^*U ^»4IC4,. OOOkg/cm 1 W 



— ;>7!? b<nm<9 ILf^ hSrffofd,, -?r<E>*Sm^ 

fell, ft«!)ofiS)5^«:ft^«>ofi^t,'i5T 

?>OT;B^t4l:f L<S1X5. tcotmb^ *~?Ty 

[0 0 5 4] 

[3g9§»3&*] &Lk<D«fc5l^ *«W<^SSC 
0>»«Ftt*Hu 1 0%«_h<7>C r ^*t5lC 

tz.\*—mte&Tf*-7&*^mm, y^^mm. # y r $ k 

Za lot, *«WO*itJ:5«f«fli, KffiJEET 

=r- y v^ttfc«n!>-c«*tsiii c r &&§mmmm&& 

m i ] *mwzmm ht^m^m^u^^-rm, 
[m2] &M^ffif&ntt<Dm$:ffif&zm-tmx-&z> a 

1 *yy!)y^ 

2 t»V 

3 fciCSB 
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